The theory of general relativity (GR) [1] has successfully built a relation between the geometry of spacetime and the energy-momentum tensor of matter. Einstein has extensively quested for potential unified models of electromagnetism and gravity at a classical unified field theory and spent the last two decades of his life to the search for a unified field theory. A scaling gauge symmetry[2] was proposed by Weyl for an attempt to characterize the electromagnetism. Kaluza and Klein[3] extended the GR to a five dimensional spacetime for trying to unify the electromagnetism. The relativistic Dirac spinor theory [4] has remarkably set up a correlation between the dimensions of spacetime and the degrees of freedom of Dirac spinor, that reflects a geometric coherence of spinor field at a profound level. A modern unified field theory is an attempt to find out a theory that can unify the four known basic forces: gravity, electromagnetic, weak and strong. Three of them have well been described by Abelian and non-Abelian Yang-Mills gauge fields [5] , which lays the foundation of the standard model(SM) [6, 7] within the framework of quantum field theory (QFT). The discovery of asymptotic freedom [7] indicates a potential unification. The idea of unified theories with enlarged gauge symmetries was initiated from unifying quarks and leptons [8] and led to the construction of grand unified theories (GUTs) SU(5) [9] and SO(10) [10] for the electroweak and strong interactions. An enlarged SO(1,13) gauge model [11] was proposed to unify SO(1,3) and SO(10). The unifying groups SO(1,13) and SO(3, 11) were also motivated to be a gravity GUT model in four dimensional spacetime [12] .
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Inspiring from the relativistic Dirac spinor theory and Einstein theory of GR as well as GUTs, we are going to present a unified field theory for all known basic forces and elementary particles. The construction of the theory is based on the postulate of gauge invariance and coordinate independence described in [13] for a gravitational gauge field theory within the framework of QFT.
By treating all spin-like charges of elementary particles on the same footing as a hyper-spin charge and expressing the degrees of freedom of all elementary particles into a single column vector in a spinor representation of a high-dimensional hyper-spacetime, we shall be able to establish a coherent relation between the spinor * ylwu@itp.ac.cn structure of elementary particles and the dimension of a hyper-spacetime. A minimal unified spinor field is found to be a Majorana-type hyper-spinor field Ψ (x) in an irreducible spinor representation of a hyper-spin group SP(1,18) ∼ =SO(1,18), which results in a Minkowski hyperspacetime with dimension D h = 19.
For a freely moving massless hyper-spinor field Ψ (x) in a Minkowski hyper-spacetime, we can write down a self-hermitian action via a maximal symmetry
M is the partial derivative and δ M A the Kronecker symbol. The Latin alphabets A, · · · and those starting from M are used to distinguish the vector indices in a non-coordinate spacetime and a coordinate spacetime, respectively. All Latin indices are raised and lowered by the constant metric matrices, i.e., η AB = diag(1, −1, · · · , −1), and η MN = diag(1, −1, · · · , −1). The structures of the Majorana-type hyper-spinor field Ψ (x) and the γ-matrix
with σ i (i=1,2,3) the Pauli matrices, σ 0 ≡ I 2 , I 4 and I 32 the unit matrices. γ a and Γ A are the known γ-matrices defined in four and ten dimensions, respectively. The action Eq.(1) possesses a maximal hyper-spin symmetry
. The spinors Ψ(x) and Ψ ′ (x) are Dirac-type hyperspinor fields with their charge conjugated ones Ψ c (x) and Ψ ′ c (x) defined in the 14-dimensions. They have a general hyper-spinor structure
with 
which is a Majorana-Weyl type hyper-spinor field in 14-dimensions with 64 independent degrees of freedom. 
The action Eq. (1) is invariant under the discrete symmetries: charge-conjugation C, parity-inversion P and time-reversal T defined in the hyper-spacetime with dimension D h = 19. The hyper-spinor field transforms as
withx
, and
A hyper-spinor field equation is obtained from Eq.(1)
with
. Such an equation leads to a generalized relativistic quantum theory for a hyperspinor field in a globally flat hyper-spacetime.
In a Minkowski hyper-spacetime, the hyper-spin symmetry SP(1,D h -1) and Lorentz symmetry SO(1,D h -1) have to incorporate coherently. Based on a gauge principle, a fundamental interaction is postulated to be governed by taking SP(1,D h -1) as a local hyper-spin gauge symmetry. To realize that, it is essential to introduce a bicovaraint vector fieldχ With the above consideration, the action Eq.(1) can be extended to be a gauge invariant one
Eq. (9) has global and local conformal scaling symmetries S(1) and SG(1), respectively, under the transformations
The action Eq.(9) possesses a maximal symmetry (1) , (11) with
From Eq. (9), we can derive an equation of motion
with V M viewed as an induced-gauge field (13) which keeps Eq.(12) be conformal scaling gauge covari-
χ A M (x) characterizes a gravitational interaction in the hyper-spacetime and is referred as a hyper-gravifield.
Eq.(12) realizes a gravitational relativistic quantum theory of a hyper-spinor field in the hyper-spacetime. A gauge invariant quadratic form is found to bê 
Let us now apply a framework of gravitational gauge field theory and QFT shown in refs. [13, 14] to build a unified field theory of all known basic forces and elementary particles. We shall first define, from a dual basis ({∂ M }, {dx M }) of a coordinate system, a non-coordinate basis via the dual condition
Such a dual basis ({ð A }, {δχ A }) is referred as a dual hyper-gravifield basis and its spanned non-coordinate hyper-spacetime is called as a hyper-gravifield spacetime.
Note that such a hyper-gravifield basis is no longer commutative and satisfies a non-commutation relation
It indicates that the locally flat hyper-gravifield spacetime is associated with a noncommutative geometry. Such a spacetime structure forms a biframe hyper-spacetime. A biframe spacetime may geomatrically be treated in parallel [15] .
With a projection of hyper-gravifield, we are able to construct a gauge invariant and coordinate independent unified field theory in the hyper-gravifield spacetime,
with g h , α E and β E the coupling constants.
Where [2] introduced to characterize a conformal scaling gauge invariant dynamics of the scaling scalar field φ. The field strengths in the hyper-gravifield spacetime are given by:
ABA ′ B ′ takes the following structure to achieve a general conformal scaling gauge invariance,
with two coupling constants α W and β W . The tensor factorη
acquires the following structure to arrive at a general hyper-spin gauge symmetrỹ
When projecting Eq.(19) into the hyper-spacetime via the hyper-gravifield χ A M , we arrive at a gauge invariant unified field theory within the framework of QFT,
with the field strength and tensors defined as Eq. (22) has in general an enlarged local symmetry, (1), (24) with GL(D h ,R) viewed as a hidden general linear group symmetry, which lays the foundation of Einstein's GR in four dimensions. Such a symmetry emerges due to the fact that all gauge field strengths in Eq. (22) 
M is referred as a hyper-spin gravigauge field and A AB M as a hyper-spin homogauge field with field strengths,
As the hyper-spin gauge symmetry is characterized by the gauge-type hyper-gravified χ A M that behaves as a Goldstone-like boson, we come to the statement that the hyper-spin gauge symmetry has a gravitational origin.
Such a gravitational origin of gauge symmetry Eq.(25) enables us to yield a general relation for the field strength, 
, and R is a Ricci scalar tensor R ≡ −R
The tensor fieldχ
It can be verified that it is the structure Eq.(20) that eliminates high derivative terms of Riemann and Ricci tensors in the action Eq.(30). The gravitational interaction is governed solely by the Einstein-Hilbert action term, which affirms a gravity geometry correspondence. An equivalence of the actions Eqs. (22) and (30) is realized more explicitly by choosing a gauge fixing of SP(1,D h -1) to a unitary gauge that makes a symmetric hyper-gravifield χ MA = χ AM , so that χ MN = (χ MA )
2 . Such an equivalence reveals a gauge geometry duality.
In conclusion, we have constructed a unified field theory for all known basic forces and elementary particles based on the postulate of gauge invariance and coordinate independence. We would like to point out that such a postulate of gauge invariance and coordinate independence is more general and fundament than that of general coordinate invariance proposed by Einstein since the laws of nature should be independent of any choice of coordinates. Such a unified field theory has equivalently been formulated in a non-coordinate hyper-gravifield spacetime shown in Eq.(19) and in a coordinate Minkowski hyper-spacetime given in Eq.(22) as well as in a hidden gauge formalism presented in Eq.(30). As their equivalence reveals a gravitational gauge geometry duality, the gravitational force characterized by a gauge field strength of hyper-gravifield is completely dual to the one described solely by an Einstein-Hilbert action. Such a unified field theory is built from a bottom-up approach and demands a hyper-spacetime with a minimal dimension D h = 19 and a hyper-spin gauge symmetry SP (1, 18) to unify all basic forces and elementary particles of quarks and leptons, it also predicts the existence of bulk mirror quarks and leptons as well as bulk vector-like hyper-spinors from which a dark matter candidate is expected to be identified. As such a SP(1,18) gauge symmetry is resulted by equivalently treating all spin-like charges of quarks and leptons, i.e., helicity spin charge, boost spin charge, chirality spin charge, electric spin charge, isometric spin charge, color spin charge and family spin charge, to be as a hyper-spin charge, it is expected to reproduce naturally all known basic forces via a dynamical and geometric symmetry breaking mechanism. For instance, a dynamical and geometric symmetry breaking mechanism may lead to a naive pattern as follows, Finally, we would like to make a remark that there are a large number of articles in literature discussing extra dimensional theories with various compactification patterns and models, the well-known theories include the 10-dimensional string theory and 11-dimensional M-theory. Unlike those theories, all dimensions in the present unified field theory have a physical origin due to their coherent relations to the basic quantum numbers of quarks and leptons. Such a correlation shall enable us to make appropriate dynamical and geometrical evolution and symmetry breaking mechanism to reduce a nineteen dimensional hyper-spacetime to a real four dimensional spacetime. As the non-coordinate hyper-gravifield spacetime is a dynamically generated one, it requires us to develop in general a nonperturbative approach since their evolution is governed by a highly nonlinear dynamics of hypergravifield and hype-spin gauge field, which is analogous to a low energy dynamics of QCD.
